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ttria a° * - > © m&<n mm& m mmn * <d z z \z &m -t & & & &m ts^r^ 

um&<D&mizmmm&<Dmm<Dmiz&n?zmmz&zfrbmK-^?^M& 
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its** zmfc&m-t z v t 

& ^ if r i: & 4#«K -T £ A* - > tft*2fSs. 

->{cbblt> %&$mrt*-y<D9cm<nmm&Mum&*mmz.ft? zmmm 
t& is Kr^asu let y mm t$ n * mm zm^x mm<Dmm^ $-y* mm 
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^wzMf&^zx^&mmz: £<Dmmz#&z> z. tic* vwmT-zmmzmm 

[fizgig] mmmmmmt. mm^-^jvic^^xmmti^m^ti^m 

* rare * - y m l t , ¥m*m^z-y<D%m<Dj:^ # mi bzsc^u »c*f -r s & 
M^fe^j© ^ ©«gHtc#^ -r £ # & jg$c&3t i/ , 

->{cgiLT, mm#w**-y<Dftm<nmmtfmmmmzM?zmmmm&}<D 



ffi§E4# 2001-3058440 



* ' #2001-004189 

m m&m iz j: y mm * # - > s # iz m l x m % n tc mmmmnm^KDmmm m 

hlx mm^ * - y&mmm tmvm&mmfrbtez n#mn & m m ? mm t 
& fa m n y =l - $ t c mn s * * r n z m & t -r £ =1 y m ^ - * a 7 9 a . 

> * -r § #l m & mn $ & 3 > n° ^ - # ^ n ^ ^ a &c & v ^ t > 

ttfo?&mmmm*(D&mm<D-^M\z&mirzMmmmz&fe-tz>mm£, 

^5vat, mm^z-y(Dm&(D^mfrbMX^-^?^mizw&Tmbn&&tp 
m^$-yizMLx. %m*m^z -y<Dftm<nmmtfMmmmiztt?zmmm 
mm <d e <d m m iz -t & & & m^m t z mm t. , 

i: b t tffiH/^ - y (Dmmm. t m vmvmmfr* & & 3p#se#i & m^-tzmmt. 
zmz^y¥^-&izmntsi££z\£%ftm£^zny¥zL-*7uy^& 0 

mn, mmm^^m^^mm^mmtizMiz^-fxwmLtc.^-^jv^^L 
. mmmmizu&?zmmz&mny¥3.-$izz zizmf ^-esr h^mmt. 
-rssr^gu 2\ztm.<Dny\£=L-^^u^^u a 

[if 3**1 4] ny\?^-*\zi$imMMX&&MWfrb?fim<DrtZ-y 

*&m?zmmzmft2^&7uy^^zmm^y¥^-*<DA±i^mfimm'*s 
mzmmLf-mmmmzis^T. 

mm^u mm;**- y zikm-tzmmt. it, 

m s b a° # - > © * & © ii ^ ^ m # ^ - o -r o jir tc *d x m e> *i & # # ra ^ # 
- > ic w l t > ^m<£ra^ 0 # - >(05fegR(Dii*^BfrfB^'j{c^-r 3 gMiS¥ge#j<z> 
if © ig m { c # ^ -r § ^ jir #c ^ -r ^ m t. 
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zmm^y^^-tizmfimt&zt tiffin -t&tmmfco 

m&mi 5] ziy¥^-#iztfimftmx*$>z>mF}tpfrbffiMv>^*-y 

tb r^mmmmz^r. 
ButH^n^^Att. mirtz-y*tkm-*z>%mh it, 
m ummnmvi <d &mm iz m l x , mm&mmizmm^zmmmmtpv&mm 

mmmmmm^(DmM(Dmm^m(D^mmiz^^mmmmmmo), mum 

# - y \zm b mm^m^ * - yftftmnmmtfmmmmztt -r zmmm 
mnnznmmiz&ttzfr&mikfem-t&mmt.. 

^ l r ffrta a * - > ©sibr t m c sst © &m ^ e> & & as#u #j & » as -r * ®i t 
& Mia 3 > tr a - # izmn 2 z> z. t & t-tz mmm^ 

[0 0 0 1 ] 

&&mi*. *^m&£<DmFWiz&&'t$>Mm&ftmm j p* zz-DU_to>mmz 
y&m%mizm?z>o 

[0 0 0 2] 
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&i£zmmT*ikm'?2><Dizm%}&T-'*mmt:LT. mm&* (suffix tree) 

mississippij ©*HtCjSC^$ *lf&7Lt=.JC^n Tmississip 
P i $J O^M^tK^^-To 
[0 0 0 3] 

Tssij Tppij ©^^Sftpo^ttSrSTaf^-rsH^- Ktc*fiS-tSg? 
r i s s i p p i j 'J, n^ic r S j r S ij r s s ippij ©7 

'Oiitw-D&tiiikmTmm'tzm; - FizMfo-t zmmmz r s s i s s i P P 

ij T*&£„ 

[0 0 0 4] 

MOt (i, m, p, sOM) tCl£#5t^T*V^ 0 
[0 0 0 5] 

, O (n log s) ©T;i/=f 'JTCAA^^ntV^. #i:r;i/7 7^>y h#£E8t 
Wr^'/h (1 J&ve>n£T<Z>Sfc^) -e&SS^tt, O (n) O^^'JXA 
tffcl&tlTV**. 33T% O (func(n)) !5BR©tf JH*W*« t T?& SS^JC 
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, n^kT*&£«J:e>fcn{C;*j-LT, 
0 ^ t ^ c Xfunc(n) 

tf&ViL-D «fc^«:^^^©3£«c i: k Ol^^f #ft t S r i: ^ tufct S„ L£ 
#oT, O (n log s) &n log s OfemfeMftCD&fflX-tmtf *1MX*&Z Zl 
fc&SWU O (n) (inffi£WW0©0 n=fe)g««s©T?, 5£ 

[0 0 0 6] 

d*l£MV>*ltf, ■&Zm<Dm&J:^Fl<Dtiimte. O (m log s) fC*B^-T3 

iSfiOSS'Bi^*^ 2 0 h~4 0 n;U NtfeS. 

[0 0 0 7] 

©/^-^fflOf-fi^lt, ^JSS?@2?'J (suffix array) ##fP>*lT 
[0 0 0 8] 

cDftlO(Z)3i:^cDfi*$:^-rW#T'S^^^§ (iAH ri PP i$j & r 8j 
jc, rissi PP i$j & r 5 j ichv\e> «k e>icg£&>t£) . ^titcj; 

Tmississip. pi$j <3D^M#lBJ'Jtt, l"8 5 2 1 1 1 
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109 74 6 3 1 2J Jt^ $ ltfa<D±T (DjC^ <fc 

y % Sf « WMR^ #ft T? & -5 L T V * 5 . 
[0 0 0 9] 

i-S^IStt, 2^f?:fie»3i:^f,, O (p log q) fegU qfcfc 

MS, &MfciB«^*te--o<D;fc^tC^L4/W ht*S5A>e>, f^h^ 

[0 0 10] 

tc^fLT. &mmmzo ( P + io g q > ^jsm-tsifc^-e^-s. 

[0 0 1 1 ] 

mm t>wm l£?z.~?2> mi 
^ii^f^ t^-**-;* ±itfcii^iit 
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[0 0 12] 

&mmmwzT-*mm£.Lxm^&&&. temiz-Bkmrnzm-rzn^ 

££&q, fcmL&S £-?Z>$:^F}<D&Z*:j> i:bt, O (p log q) £tt<D 

« B£ ft T?«g5PI & ff e> d £ # "e § 3 ^ MS? * ic it * X , # * & I tn ^ w & s 

[Ciot, fflUn^O (p+log q) \ZMffi-?Z>Z.HtfX%Z>o U^bZlCDi 
[0013] 

[0014] 

z-xD&teGijc&frbwifi^ i jc^ir^mizju%.xn*}n2>&rpmrf* ->iz 
<Di£<Dmmz&&~t2>frzmik&m?z>o r©^5r;^->©tto^^ 

&&nz>&&m\ztti&'tz>$:^Fi<?>mmzftfeis. z.<D^mv>&mm*%mt. 
hxz.<Drt$-ye> mmm. n m d sc^m^^ e> & s sp^3sc^j & m m -r s 
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[0015] 
[0 0 16] 
[0 0 1 7] 

z<Dx* -y&{**isttmmmm&}<Dmmtfi&to*>ti&. mz. jc^mmxT 
yzfiz&^x. mm&m&mwvi&miz^&nz&mmizMm-tzjc^wnmm 
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[0 0 18] 

-y&mmmz&^x* z&x^w&mm&mmzm^^x^z -yz&m^z 
■5 s - * mm. zmm-r & z. t zmm t. + & . 

[0019] 
[0 0 2 0] 
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[0 0 2 1 ] 

(D^m^^-y(D%mo)mmi3mmnmv&^mmc.M^smmnm^if(Dm 
mic&ttt&frzmikfem^zfikmii. ^.(D^miz^ v z&Az-y&mzML 

z.(Dmpi(D&mm*9cm£L vxz&^z-yammMtmvmnnmfrbtezB 
&mn*m&?zmm£.*ny¥=L-$izmn2i*:zz£Zftffltii-t2> 0 

[0 0 2 2] 

*-yz&m?zmmzmfiz~&z>^y¥3.-*7utf5 2*iz£>^T, ft-mmm 

&&*^(D-^miz&n-tz>mmzftfe-fz>® i m£. z.<Dmmnmmtp<Dmm<D 
mmvm<D&mm\z&vz>mm.mmv>, mmttmrn^zmmnmnzhLoymm*. 
$tsbz>#imt. z\(DmmnMn^(Dm^(Dmm^m(D^mmiz^n^wMmm<D 
mmzm-3^T. -y^m^mm^^tu^^ 1 ^-r-Dmizm^xn 
ibft2>&*mrt*-y\zmhT, z<D*mA*-y<D%m<z>mmtfz.<Dmpu^tt 
ir&mmnmm<D£<Dmmizft&?£fr*Mft$im-t2>mm}i. z.<D&miz&>) 
z\<Drt*-y&mzMLTmbntz.&mmm?mffimiz^$.ft&&mmizMm-? 

mvm<Dmmfr*te&3ftmy}zmft?z&m£Zz2y¥a.-#\z$£ft - 

LT fcmz HZ Z £\Z 2> z\ H*>Z'% Z> . 

12 ffisE#2 0 0 1 - 3 0 5 8 4 4 0 
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[0 0 2 3] 

m i *mm<z>]&m*:mm-t2><?>iz#f&te^y¥3.-*&m<DK- f^t 
mi iztt-tny^=L-*mmiz, cpu wtkyimmm) loit, z/^a 

/U$:^UTCPU 1 0 1 lzmW>Zftt=.M/B (vif-/K- F) ^ir v h 1 
o 2&z$*>( >*^U 1 0 3 fc, PC i;U^i:'©i|ji4;U$:^iTM/Bf 

y^t^MO ZlzmffiZtltc^TTttl- Fl 0 4, A- F^-f 1 0 5&tf 

hy-N>^7i-^i 06^, s^tc^y y *?is»i 1 o&r>* i saa' 

Xfc A* fc^UTM/B^y^lzy MO 2 JCgM83 fife 7 U y H°- 

f-V ^ F^-T^l 0 7, 3f-jtf- F 1 0 8fttfJ/'J7^ I /O.JK- M09t 

[0 0 2 4] 

xnm&BMiz. mi iz^Lfc*^ >*=ev 1 o 3 izmmznt^uy^&iz 

mn$i&mi 0^, &jss?sB?'j£#cgp 1 0KT£/&£n£^jss¥i3?'j£MibT 
mmcDr- znmzmm-t&M&m^ 2 on, mmm$2 oizxmm^nrc^- 

[0 0 2 5] 

_Li&L£j:e>jc, m^st^Mitte, if^Amm^nr=.c pu 1 0 1 iz 
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^bfe*>y h!7-M>^7i-^ 1 0 6^7n'ytf-f-f K7>f ^1 0 7 

K-^-r i o 5{c*&^"Ts a fit, a- KtV** i o 5tcl&*ft£*ifcyn 
y**ev 103 ic3g#&A/T?®iwu cpuioi izxmfiirz. 

[0 0 2 6] 
[0 0 2 7] 

MTOmWlZlS^T, &mtt&£&2>T*c* h£T [1 • • • n] , fcSfrr* 

. ;^->ip [l- • - m] ^^r^HTic^-rstgjastEse^i&s 
a ci • • • n] h-r^„ MT&mmT'it. mhw^-^pos: 

Tmississippij ©Jfttfetcifc^a £#0x.£^3f* hT&, 
T [1- • • 12] = "mississippi$" 

lit, '$' te, ^TfflJfe^Tffey, Sm&JW#ffc©£Ttf):£^ 
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• i 2] 3jc^<Drt*-y r s s i j tfe*/**->PM:, 
P[l"-3] = "ssi" 

£&£o $^t:ilt\ ^3fXhTlC*fU T [5] = 'i* (5#g<Z>£30 
©J^tC^T^, 7="^^ hTJC^f-TSSSiflil^JS Att, 

SA [1 • • • 12] 

= {8 5 2 11 1 10 9 7 4 6 3 12} 

tt*-f>;**ey 1 0 3 IC^MbSKT^V^ CKDli^ T [i] iZTV^X? 
SRgS, i = i2fce>tf *$' T*&£, fcv>e>#0£^#£A*i5z:i:i:fc.S>o «*. 

jcjr* ^j;<^otb^ <te> *>f >**ey i o 3 Kfemhta^-fitfi 

[0 0 2 8] 

Stf^S§P2 Ott. OJC«fe »J^StlfeigS^BB^JS ASK 

^*UCgr5v>T, f (i, c) (ittnJgJT© 

^3T% f (i, c) T [SA [j] -1] =c (j£i) T°2bZ>£o& 
jtf>ifcT*&3o SB^JBS^A, B [i] =T [SA [i] -1] 
*>, BB^JBtt, &JIMB3IS A©#^{cM^-rs^#^ HT<©#^<Z)-ob5 
(CfittS^ (taS^) ©IB?!IT*&£. B [4] =T [SA [4] 

-1] =T [10] = 'i' mmiCLXmWB(D±T(D3:^$:mgft-t 
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B [1- • • 12] = "ssmp$pissiii" 

LfctfoT, ±M<Df (i, c) ©ttt, IB#JB{C£^T, Jy^ytXHfii 
PJ>TX*<DjC^c<DmWLT*mm*2>Z.ili$T'%Z>. MAH f (6, *s' ) = 2 
*e*y, f (6, 'p' ) =2T*»y, f (6, 'm' ) =K'fe5 0 i 
>nT'&3J:e>& i JCfcfLTWu f (i, c) =f (n, c) Hfem-TZ* 
, iS0T'fe5J:^^ilC^lTH f (i, c) =0i:£it5. 
[0 0 2 9] 

f (i, c) ©t 5 - fcbTtfSrr ft tf, 

, c Z$.Z.MX\g.*>lZMm'?2> f (i, c) 3 £#T*££ 0 L^U 

^xM&Mts^ii (s) tfm&T'pte^m&, ^u«;utyf- 

*©A^J (2S5® : 0, 1) ^DNAiJJ (4li : Tt'-V (A) , -^3 > 

(T) , iff—i/ (g) , i/hi/> (C) ) i?tt«ri|-c**««, ^©a^ (s 

[0 0 3 0] 

( 1 ) f-^F©^ 

i (k * i<n + k) ICjfcfbT, f (k * i, c) (Z>-r-:7;i/&fWr S. rft 

-r^x hT&kM©^r^icg^y, k#@©^:^ri:{c f a, c) & 

. Z.<D*jrJX\% (n*s log n) / k fcfy h T*& Z> . £ftWu ntfltf-FlCA 
SIS©^r-Xt'ttO (n*s/k) y-K(-r^t)^, n * s / k ©JgfStfgJ^ 
ft) ©^ilT'fe^o 

^.(D^r — zfJl & F U 

F [ i ] [ c ] = f ( k * i , c) 
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[0 0 3 1 ] 

O (1) tf>B3Ff!3T*;£#>£r £#T*££o ^rT'&lC, k ©^KA^tfM >T^y * 

^-CDfetf), g (i, c, j) T [SA [p] -1] =c&?ifct-p 
U k* (i - 1) <p^k * i) (Do%. j #B<Z>4jtf>£U Z.<D& ( 

i, c, j) l£?frlto&tc.&(DT-Zmm.\Z.'D\^Tms<Z> 0 
[ 0 0 3 2 ] 

(2) T--7JlL(Dftm 

h ( i, c) f (k * i , c) - f (k * (i-1), c) ^-T^c ^tb 
it t- - F P> iff % {C ft nvSffi T* & £ o 

1 (i, c) h (i, d) (d<c, ^#JIB) (D^mthX. ZftZr- 

L [i] [c] = 1 (i, c) 

£-?2> 0 3©f-y;i/L0t^X}i (n*s logk) )/ k fcf y h 
[0 0 3 3] 

(3) T--7)lG<Dftf& 

?£fC, ±T(Z>r (0<k*r<n + k) IZftLT. 0 < q ^ k Zmfc-tMm. q 
T [SA [q + k* (r-1) ] -1] (DMtfm CM? h izmWWMmz L 
fcidmi^fct)©&f-^G [r] [1 • • • k] £-TZ> 0 Z<D£g, 
T [SA [q + k* (r-1) ] -1] (DUiZ £ £ ^iftJfU^tfllJ C =fetfMC W 
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0<q^n- (r-1) k©J:^4q^S:i^S. jRl&Si 
#fcfctt£:fc3 s aJttt:kflK:j»fcJ&V* 0 l/fctfot, 0 < q ^ n - (r-1) k(Z) 

for allc (-r^TO^C^) w(c)=l; 
for (q= l;q<=k;q++) { 

c = T[SA[q+k*(r-l)]-l] ; 

G[r] [L[r,c]+w(c)]= q; 

w(c) = w(c)+l; 

} 

fc£U r<Dm&±m&l ZmfctZm^ forjv-zflt (q = l ; q^n- ( 
r - 1 ) k ; q + +) 
[0 0 3 4] 

(4) f (i, c) mm 
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g (i, c, j) =G [i] [L [i] [c] +j] +k* (i-1) 

T'tbho Lfc^ot, g (i, c, j) IZG. L<DlL-DT-z7)lfrbO (1) B# 

k * ( j - 1 ) < j ^ k * i t*&5 j; e> & j lC*f U T [ S A [ p ] - 

1] =c (fct'lk* (i-1) <p^j) tteZ&otevXDm*: f ' (j, c 

) tts. fit, x (o<x^h (i, c) ) ©gisa-e, g (i, c, x) <d 

f ' ( j , C ) = X 

^©xCD-fitli, g (i, c, x) <Z>'ffi##JliK:&oTV%5£:#), 2^fil 
miZ&VO ( log h (i, c) ) T?ff-»BriBT?*>S. h (i, c) <kt'$,5 
*^e>, Zltl«, O ( log k) t^O Z.£T*2bZ> (h (i, c) (D^mit k / 

#£LfcV**-£W\ f (j, c) =om. 
a_t©f&iiT*, -f (j , c) tt, 

f ( j , c) =F [i - 1] [c] + f ' ( j , c) 

£tmT~i*Z> a Ife^oT, f (j, c) ft, JgJt^^-^fcji&M^SifcJC 
O ( log k) T*$m?Z>Z£tfT*g$o 
[0 0 3 5] 

* s log n) /k If y K -y- - L # (n * s log k) )/k If y K ^Vt/ 
G#n log k tfy hT*&£fr<b, 

( n * s / k) * (log n + log k) + n log k tf *j h 
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ilWISAOfcfc^n log nlfy h&tf-r** hTe#©fc#>0>n log s 
[0 0 3 6] 

tc^-r^-^bcfe^or t. £-f£o ^C0^-^;K7)M*C [c] f^h 

^-^l/C^ft&^^-^^JthlBl^iC, >^€'J 1 0 3 {C&M£*l£ 0 ZL 
(Dt-^KCWJ XiZs log nhf^hT*fe-2>o * t 5 — ?>C te^* K 

k&mz'btKWLfeLfcm&iaz, j = i*k + d u<k) *c*fLT 

, f (i*k, c) Z&to&ffi. -t--^;I/L, GlZWfc-rtZ. T-7JlFfr^$L 
&>btl£ f ( i * k, c) (bm.il. i * k + 1 i:(C*r5V\T, T [S A [ j ] - 

WmmtO (k) V&2>(DT:\ killog k ©IfitfjfiVN £ 5 & k tC*f Lt 

[0 0 3 7] 

MijJi, f (i, c) £MVK fc<D£?lZfiz> 0 

start = C[P[m]-l]+l ; 
end = C[P[m]] ; 

for each i (m-l>=i>=l, |J$JIi) { > 
c = P[i] ; 

start = C[c-1] + f (start, c) ; 
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end = C[c-1] + f(end, c) ; 
if (end < start) { 

} 

} 

mmmfrT'm'bftTjvyT^v h aizftLxit. c Ca-n &o zm^-^nt. 

[0 0 3 8] 

3 »c^ , r^r;i/=ry x.mcj: y, r^xhT <Dmm&mn 

SA{CfcVNT, SA [j] (s t art^j^end) ©fifi^6i&*5»fC 
[0 0 3 9] 

IH 3 ^t^t-Si:, ^^BI5 3 Ott, £1*, startlCC [P [m] - 1] + 
1 £f$AU e n d ICC [P [m] ] fcfSAU start^end (Z>ffi£:£#> 
S. i=m-li:t5 (Xf«y^3 0 1). 

«fcJC, i©te#IE (i>0) a^^fr&W*, lET'&tltf, c = P [i 

]ilLT, startiCC [c-1] + f (start, c) £fSAU end 
IZC [c-1] +f (end, c) &fSAU s t a r t he ndfflf&#i!)5 
. i = i-Ut§ Uf-y^3 0 2, 303) o 

e n dCD-fittfs t a r t ©ffi£T®o fefr£e> T0o£:ft<b 
# - > P ic v v * -tZ \Zt * x h T \z L & r £ #*> 
6tf>T% M5:^7tS (^T7^3 0 4, 3 0 5) 0 

— e n d (Dj&W s t a r t Offi&TEIot^Wtltf, ;*7^y:/3 0 2JC 
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MoT, $t£& i ICWI/T star tWe n d tfHB&^&S iT.'rvZfZ 0 4 

) o 

i 

^r>yy3 0 2{CJ3^T, i (DMtf 0£*-RC&o o tf, star tMe 
n cKZHB&JBV^ s t a r t ^ j n dt'$>5 ie>^t© j ICMLT, SA 

^3 0 6), z:<7>^^, ^^M^^A^-^Piitf^y^irs,, 

[0 0 4 0] 

T [1 • • • 12] = "mississippi$" 

P [1 • • - 3] = "s s i " 

S A [ 1 • • • 1 2] 

= {8 5 2 11 1 10 9 7 4 6 3 12} 

©*-£lCo^T, ia#!.3l8P2 0JCJ:S7 s -*ll3t(Z>ll»XtJf*3R»3 OJCfcS^ 
* - > P ©IftSfl ©gfrM & g&B£ s „ 

[0 0 4 1 ] 

±K&LfcJ:^tC, F [i] [c] tcfcfcf (k * i , c) ^A5. fit, k * 

i <n + kT*&»;, n=12T?*S^P), k = 4 i ©-ffili 1 , 2, 3 T* 

Ife^ot. ^-^VFlCli, 1 = 1, 2, 3&tfc = 'i' , 'm' , 
'p' , 's' , ©#^^C0V^T, f (4*i, c) ©i^A'J, 041C 

f [2] c ' P ' ] f (4*2, * P ' ) vtb&frb. mm 

B [1 • • • 12] = "ssmp$pissiii" fCfcV^ 8 (=4*2) § 
BCX^Tf&S 's' J^atftC *p' «2f@#^£-r-5 0 Ife^ot, ^-:/;i,F<Z> 
F [2] [ 'p' ] IC«2#AS. 04 ©f-^Ftlt '$* tCM-T 
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[0 0 4 2] 

_h«E U £ J: ? &C, h ( i , c) £ f ( 4 * i , c) - f (4* ( i - 1 ) , c 
) fcU 1 (i, c) h (i, d) (d<c, ^*HS) (D^Ht^H. £ 
*i' < 'm' < *p* < «s' < «$* t—?J\,L 

L [2] [ 's* ] tt, h (2, 'i* ) th (2, V ) a ( 
2, 'p* ) £<£>$&ftJT&U> 04fflf-^;i/F$:#IttlH 

h (2, ' i ' ) = f (4 * 2, ' i ' ) - f (4 * (2 - 1 ) , 

= f (8, *i' ) -f (4, 'i' ) =1-0 = 1 

SB^JB [5 • • • 8] ICfcV^T, 'i* ^-0#fif5Ii:^^5 

h (2, 'm' ) = f (8, 'm' ) -f (4, 'm' ) =1-1=0 
h (2, *p* ) =f (8, 'p' ) -f (4, ) =2-1 = 1 

Lfe^oT, ^->Ol/L<7)L [2] [ 's* ] &C&2 (=1 + 0 + 1) 

o 

[0 0 4 3] 

tr3T', Bi4^t>*ia5 zmm-tzt. ■x-->'>l{c£vm:> 

L [i] [c+1] =L [i] [c] +F [i] [c] -F [i-1] [c] 
o F [0] [c] = 0£LT^Z> o Mill ±}&l,£L [2] [ 's' ] 
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L [2] [ 's' ] 

= L [2] [ «p* ] +F [2] [ 'p* ] -F [1] [ «p' ] 
=1+2-1=2 

&fc> B4©«-&£|i!i#ic, ^-y;i/Licfev>T% *$* ©JUttfBltSiiitf 

[0 0 4 4] 

ilMLfci^lC, £Ttf>r (0<4*r<n + 4) {C^fUT, T [SA [q + 
4* (r-l)]-l] (fcjEU 0<q^4) ©IttfHEftrfcJCSMWJKJ* 
(Clfe^oTt^f^fct)0^f-^G [r] [1 • • • 4] 
, r©ffi^±3»Lfe»l ?:iJ£tSffiT^§i^0<q^n- (r-1) *4 
) o 3IT% [SA [q + 4 * (r-1) ] -1] it. @2^'J B tC 33 V ^ T > B [1 
• • • 4] , B [5 • • • 8] , B [9 • • • 1 2] iC^fjfrtS. Lfc^ot, 
M^-liG [1] [1- • • 4] B [1- • - 4] = "ssmp" T*$>Z>frt> 
Mt5q = l, 2, 3, 4& 's* * s' 'm' 'p' ©SN&WJE/fTfM^ 

G [1] [1 • • • 4] = {3, 4, 1, 2} 

£&3 (q=lCD 's' £q = 2(Z) 's' lCOV>T&, q 0>/h3 fcftfC LT 
V^«) c EI«»C, r = 2, 3 ICoV^fc^*, ^illt, 

G [1 • • • 3] [1 • • • 4] 

= {3, 4, 1, 2} , {3, 2, 4, 1} , {2, 3, 4, 1} 
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[0 0 4 5] 

mz, &>±<dt-7)if. l, Gzm^zMmznz s (i, c, j) , r 
(j, c) st>*f (j, c) ico^t, MfrW}&w.mwzm72>. s o 

, 'r' , 2) {COV^, 

g (3, *r' , 2) =G [3] [L [3] [ 'i' ] + 2] +4* (3-1) 

= G [3] [0 + 2] + 8 = 11 

f (10, 'i' ) Z&tbZlZlt, g (3, 'i* , x) (0<x^ 

, «r' , 1) , g (3, *r' , 3) Z$itb2>£, 

g (3, «r* , 1) =10 
g (3, 'r' , 3) =1.2 

-e&£fr?>, f* (io, *i' ) = x=i##e>*is. 
a &»c, f ( i o, *i * ) 

f (10, 'i' ) =F [2] [ 'i* ] +f (10, , i , )=l + l=0 

[0 0 4 6] 
P [!• • -3] ="ssi" 
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03 ©7D-f^- hiC^b^T;HfU X-McfcV^T, startle 
C [P [3] -1] + 1 =C [i-1] +1=0 + 1 = 1 
tfttAStl, endIC 
C [P [3] ] =C [i] =4 

sp [3] = w i" t>\ T*rxhTiztt-*z>mmmmmsA<DZ<Dmmiz{tLmis 

TV^&fr&a*?". -r^t)t), SA [1 • • - 4] = (8 5 2 11} (C*f/& 

) #(f»|8lrt*-> "i" 
[0 0 4 7] 

#CtC, i=2 (=3-1) >0lf*S©'Tf'Uff^30 1*i) , ciZP [ 
i ] #ftA£*l3 (X^^^3 0 2, 3 0 3#M) . f bt, start e 
n d {C-ftA£*i£ffi£frJft-t£ 0 -T&+j13, 

start 

= C [P [2] -1] + f (start, P [2] ) 

= C['s'-l]+f(l, , s')=C['p , ]+f(l, 's') 

z.zT*. f (i, * s' ) k * i = 1 5&cD"e^-y;i/F^e>it:g?«#«)e)ti 

C [ 'p* ] + f (1, 'a' ) 

= 7 + F [1 - 1] [ 's* ] +f ' (1, 's* ) 



ffifEE#2 001- 3 0 58440 



#2 001-004189 



ZZT*. F [0] [c] =0T*&U, f* (1, *s' ) it. g (1, *s' , 

x) x = 1 o>mz 

S (1, 's' ,1) 

= G [1] [L [1] [ 's' ] +1] +4* (1-1) =G [1] [2+1] 
= 1 

f* (1, 's' ) =lt$S. Ifc^ot, 
C [ ' p ' ] + f (1, ' s - ) = 7 + 0 + 1 = 8 

£&U> 8tartlCtt8«tftAS*l«. 
end 

= C [P [2] -1] + f (end, P [2] ) 
= C [ *p' ] +f (4, 's* ) 

^r-e, f (4, ' s' ) li. k * i = 4 * 1 &tf)T% T—^;i/F a* 
F [1] [ *s' ] = 2 7?&5fr*>, 

C [ *p* ] +f (4, 's* ) =7 + 2 = 9 

fcfcy, e n d iCli9 tfftAStlS. tft*© feft© cplSI/1 # - > -5 

P [2 3] = "s i" T-*^ hTJC*f-rsg?MS?BE^JS A©^©«gHfc<a 
•tlT^53^S:^t. f^t>*>, SA [8] = {7} fcSA [9] = {4} £ IZ 
^tSf^M©^ (mM©7#Bi:4#@(5g|l) ^?>*&*Sil 
lRa:2©^4r->*«cfJraA*-> "si" fc-St"tS. 
[0 0 4 8] 

end (=9) >s t a r t (=8) t'fe5^?)Xf<y^3 0 2 {CM U 
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(^f'y^3 0 4#I) , 1 = 1 (= 2 - 1 ) >0V&Z><DX°nm*v : -V'7 3 0 
3&C}1^ cICP [i] ^f^Ac5tl-5 (^f'y^3 0 2$fii) „ ^l/T, sta 
r t^tfe n dfCf^A3-tl*H&ff» , r*. 

start 

= C [P [1] -1] + f (start, P [1] ) 

= C [ * s ' - 1 ] + f ( 8 , , s')=C['p']+f(8, ' s ' ) 

3 3T% f (8, *s' ) te, k * i = 4 * 2 &©T% ^-^F^&tfCtft^ab 

e>*x, f [2] c 's' ] =3-e&s^e>, 

C [ *p' ] + f (8, ' s' ) = 7 + 3 = 10 

tat*)* startlCttlbmSftS. 
end 

= C [P [1] -1] + f (end, P [1]) 
= C [ 'p* ] +f (9, «s* ) 

ZLZX% f (9, *s* ) tt, k * i = 1 1 *©.'C'5 t -^F*»e)1ttiStt#«)e> 
4* (i-l)<9<=4*ij^&i =3T&*^e>, 

C [ 'p' ] +f (9, 's' ) 

= 7 + F [3-1] [ «s' ] +f * (9, 's' ) 

rrT% F [2] [ «s* ] ZfJ\sFfrt> 3, f (9, s ' ) tt, g ( 

3 , ' s " , x) T'x = 1 £>BHc 

g (3, 's* , 1) 
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G [3] [L[3] ['s']+l]+4*(3-l) 
G [3] [3 + 1] + 8 = 9 



T% Ml*ZfrtdV&<DT% f* (9, 's* ) =x=l-r-fe^„ l^ot, 
C [ 'p' ] + f (9, ' s ' ) = 7 + 3 + 1 = 11 

'fcfcy, endlCttl l««ftA3tl5. 
[0 0 4 9] 

r^CtC, end (=ll)>start (=10) T'fe5^?>^f'y^3 0 2 fC 
MV 0 4#M) , i = 0 (= 1 - 1 ) £&o&<Z>T* Uf'^3 0 

2#$0 , s t a r t ^ j g e n d i 5 ^T© j CM L t, SA [j] 

©»e>t&*5f^x hT©iM^^fcS Uf-y^3 0 6» „ rziT* 

tt, start = 10, end = ll -e&Sfrib, SA [10] = 6, SA [1 
1] =3T*&U, T [3 • • • 5] =T [6 • • • 8] = " s s i " £&oT33 

[0 0 5 0] 

MT*$>Z>T*XhT (DlC^m (n) , tft*7l # - > P ©:£^$t (m) , T*Xb 

t *mf&? z> r ji -7 r s< v biz&tf zjc^&mm&m ( S ) tezizfovxmmz 

iS^-fS^ £#T*£3 0 d(Z)l§1^ k ©fitted DT, ±^Ufcfrf^l«t>*^«l ; 

ic^^^^^^u i o 3 mzmnmtzftb&yimiz.^-t&mmt.tfmt 
■r<g>o ^^^{ciik = o (s) , f^+j>t> s (Dfem&ii-tzt. *-r>*^y 1 
o 3 iz&mmmmmzo u i og n > ^ k ^mm^to (m i og S ) ^ 

= stf)i:£, 3n log s + 2n log nbf«y h^St^S. fc£U 3©i^ 
^ft/jN T* & £ fc> W T* Ji & V \ „ 

5HgUC«, *>f 1 0 3 CDfBl5S^*te, 8t^yb, 16lfyK 32hf 
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[0 0 5 1 ] 

>**V 1 0 3 fci&gfcaBflMM; (^-^it-r X) £&3tB§^££0![j3t1-<5 o 
1 ] 

Mill k=6 5 53 6 (= 2 16 ) k J^T©i5[^l± 2 A-f h T'^-T 

mmm^wj x (2 0 n~4 0 hss) ©3^isst'S5o 

tfeSSt5&Ktt. log klCitM-rSCDT', k£/jN£<-r£i:MMS:i:tf3 3 
M>ltf, k=2 5 6 (= 2 8 ) ili-^i:, k=6 5 5 3 60^:#LT2f 
H >*^E U 1 0 3<£>fH1i^*«6 nA-r ht$>^„ f&fc>%, h T&tf 

[0 0 5 2] 
CJifflM2 3 

£^#2 A-f hT'^tU 6 5 5 3 6 (= 2 16 ) mM&Z>M& a 0#fg<£>^3r 

k = 6 5 5 3 6 ilfSi:, ^-^;bF, L, G, C <D^V4 XI* 
, 8n;Uht^'J, f^T. hT&tfgMISfWJS A $riU^^^»T'^ 1 4 n A 
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[0 0 5 3] 

DNA©@e?rj (^©i»j:4) <nm&» 

2bit©X?, 4bit®^&t9lil5:ilFt«:f>!l k = 4 <Dm&, t 
-ZfJVF. L, G, Ctm hT^^Jg#@B^JS Afc£;&tJ;tfc^-#-!*->f 
Xli8.'7 5n;WMSt«!S. k=16 0|^ jft-r- # if >f 5 

[0 0 5 4] 

i©MMt'H ^mm<Dmmiz zzfam^mt. mmmm^iSA^2^mm 
o o o o omwiVMLrc.M&amM.mmzi&mhx^z. nnmi*. cp 

U^3 3 3MHzPower PC0RS6OOO (#ffl I B M*±(£> V - $ ^ 

tkm^Z-yP = "CACATAA" 
*H]6fe^0ffiiCj;S^^^r^ : 0. 38# 
tE3fc©2#«^lC££*fc5!tl$|SI : 4. 3 0# 

1£§??A 0 #->P = "AGAGCGGC" 
*^©^®JCJ:-5^^P^ : 0. 4 7# 
^©2^^iCj:^^^^ : 4. 02# 

$^A°#->P = "CCCGCTTCGGC" 

^mffivrnmiz zzfem^m •. o. 7 6# 

2 ^^(C J: ZikmmM : 3 . 3 5 # 
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# — y P = "ACCGCGAAATACCGGCGCGGAAATCAT 
CGACTT ACGC ATAGGCGC" 

*mM(DMmiz&z>ikmi%ffl : 3. i3# 
&%i<D2ftmmz&2>tiimmm : 3. 8 8# 

ffefft^ # - > P = "CGGCGTCAGGTACTGACCGCGACCAAT 
GCGA" 

*HJ6©^J»JC«fe*tfeSR^ISr : 0. 8 4# 
^©2^^lC«fcS^^r4: 3. 4 1# 

J£A_h©J:e>&C, ^T©WtCfev^T, *mffi<Z>J&m<Dj]tf 2 #fi§f{f <k y tiffin 

AGAGCGGC" ) T'te 1 0 fffJ£JLLi5i£ IC o T V>£ 0 * *gV*IB#l0> * X 

[0 0 5 5] 

A^->P&«38i-Sii:%nriB-e*>S„ 
[0 0 5 6] 
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[si] **j6©^»s:*3K'rs©K:#a*3>t:3.-*5S«©y\- 

[EI 3] *|gJ6©mJS8lcfe^SA4r->©«l*r^/^ru XAS^tS7 

[EI 5] *|IM©^J»tCfeV^TfflV>&nS'r--^L©#^S:gt , tHT? 

[06] *JMMc<Z>«S:j^rBlT?»*. 

1 0 -«J|»B!J!f^», 2 0-«r»3a», 3 0 1 0 1 - C PU (tfi 

^a^S) , 10 2-M/B (Vif-^f- K) f^tv K 103-^>f> 
*^y, 104-lfft*-K, 10 6- *vh!7- 

^-f 7x-X, 1 0 7-7Dylf-r^^^K7>f^, 10 8 —Sf — /J>— K 

, io9-i/ur;ki/o^-b, i i o-^y vs^iaii 
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[01] 



CO 

o 
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K 

ih 
K 



1 











1 

■R 
■k 
1h 
U 
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[02] 



i 
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[S3] 



S301 



S303 



S304 



( mm ) 

_±~ 

start = C[P[rn]-1]+1; 
end = CtPDn]] ; 
i = ra-1 ; 



c = P[j]; 

start = C[c-1]+f (start, c) ; 
end = C[c-1]+f (end, c) ; 
i = 



S305 



E 





S306 



2 



starts j <end 

±X<D i fcKILT, 
filSA [ j ] fr*> 



J 
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[04] 



i , c 


i 


m 


P 


s 


$ 


1 


0 


1 


1 


2 


0 


2 


1 


1 


2 


3 


1 


3 


4 


1 


2 


4 


1 



[05] 



i , c 


i 


m 


P 


s 


$ 


1 


0 


0 


1 


2 


4 


2 


0 


1 


1 


2 


3 


3 


0 
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3 
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mm 

mmm] &u 
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#12 0 01-004189 
50100 029411 

t^pS M 19 12 

^13^ 2 J? 2 7 0 



• mum m> 
[&%x\z&m 

[&&x\t&m 



390009531 

7^'J^*H1 0 5 0 4, -i-H-^« r 
100086243 

#^;ir«^fDrtT»IS( 1 6 2 3 1 4 B#T 

*P w 

100091568 

«r«;rf JR^SfllrPTHM 1 6 2 3 #«J 14 EJ #7 
100106699 

w^ynm^fnTUTiSK 1 6 2 3 # 1 4 B#7>f 

100104880 

*3K»?ii2iS5*5-4 - 1 1 ihummm2\^;v 
6 F iz u ^-iifi^^fFy^m 

100100077 
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6F -fey*HiR#»ff»m 
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m m a m m m m 



m%m^ (3 9 0 0 0 9 5 3 1) 

1. «X^0 2 0 0 0^ 5H16H 

[ins] zmmrn 

& ffi 7^ , J*^*Hl 0 5 0 4,.-a-3-^« 7-^>? ( 

y 



i 
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